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Abstract

Introduction: Even though breast cancer incidence is lower in Sub-Saharan Africa, its mortality is higher in these countries.
However, the impact does not end with diagnosis and treatment; rather many patients struggle with depression which is very
common among these patients. This systematic review and meta-analysis helps to provide valuable insights into the overall
prevalence of depression and associated factors among breast cancer patients in Sub-Saharan Africa.

Method: We searched several databases, including MEDLINE, Embase, Scopus, Hinary, CINHAL and Google Scholar to
retrieve relevant literatures from inception up to |5 June 2023. All observational studies, published in English at any time
were included, while, letters to editor, review articles, commentaries, interventional and qualitative studies, and, abstracts
presented in conferences or seminars were excluded. The results of this systematic review and meta-analysis have been written
based on the PRISMA 2020 checklist and the protocol have been registered in PROSPERO database (CRD42023428910).
Result: We have included nine articles with 2226 study participants. The result showed that, the pooled prevalence of
depression among breast cancer patients in Sub-Saharan Africa was 45.6% (95% Cl: 30%—61%) with significant heterogeneity
I*=98.9%, (Cochrane) Q <0.0001. There was no single study effect and publication bias but substantial heterogeneity was
observed. In addition, there has been a publication bias with eggers test (p<<0.0033). However, there were no studies
imputed after trim and fill analysis. From the factors, breast cancer patients who had poor financial support were |.47 (95%
ClI: 1.02-2.13) times more at risk of developing depression than their counterparts.

Conclusion: The prevalence of depression among breast cancer patients in Sub-Saharan Africa countries were higher than
other regions. Thus, Emphasis should be given on developing financial assistance programs designed to cover the medical
costs and improving the health care infrastructure.
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Introduction

Worldwide, in the year 2020, global observatory cancer
(GLOBOCAN) reported about 19.3 million new cases and
10million deaths of cancer cases having occurred. Among
all cancer cases, the most commonly diagnosed (most preva-
lent) cancer is female breast cancer, which accounts for
2.3 million cases (11.7%) and the leading cause of cancer
death among female cancers.! Africa reported 531,086
(74.3/100,00) new breast cancer cases with mortality of
85,787 (19.4/100,000) in 2020. Though the disease inci-
dence seems to be lower in Sub-Saharan Africa (SSA), the
disease is the leading cause of death among all cancer cases.
It has also been projected that the prevalence and mortality
of breast cancer will be doubled by 2050.? Breast cancer is
also the leading prevalent cause of mortality among all can-
cer cases accounting for 16,133 (20.9%) new cases and 9061
(17.5%) deaths in Ethiopia.?

The diagnosis and treatment of breast cancer has an
impact on the emotional, life expectation, long time plan-
ning, and psychological signs of mental illness including
depression.*’ In addition, women may lose the symbols of
feminity resulting in loss of self-esteem and resulting in
social isolation, which may lead them to be exposed to psy-
chological adverse symptoms.®

Depression is a significant contributor to the global bur-
den of disease and affects people in all communities across
the world and it is estimated to affect 350 million people in
2004.7 Depression is a comorbid disabling disease that
affects approximately 30%-40% of cancer patients.®
Studies have shown that the risk of depression in patients
with breast cancer is higher than with other types of can-
cer”!" and the general population.'" Due to its complex
aetiology and pathogenesis, early screening of depression
among breast cancer patients is difficult resulting in many
patients left undiagnosed and untreated.!2

There has been a 25% and 39% higher mortality among
breast cancer patients with depressive symptoms and major
depressions respectively. The diagnosis of breast cancer may
be devastating, resulting in adverse reactions causing depres-
sion, psychological distress, fatigue, sexual concerns and
self-blame.!* According to a systematic review and meta-
analysis, the global prevalence of depression among breast
cancer patients was reported to be 32.2%.!* Similarly, the
prevalence of depression in breast cancer patients in SSA
ranges from 9%" to 84.2%.'® A meta-analysis revealed that
depression is very common among breast cancer patients
associated with substantial functional impairment, physical
deterioration and diminished survival.!” It also impacts
patient’s ability to cope with the burden of the disease and
results in lower adherence to treatment, extended hospitali-
zation and reduced quality of life.!®!°

A number of factors have been identified from different
literatures which affects the development of depression
among breast cancer patients. These factors include: age,!*?°

10,21,22 10,22

educational status, marital status,
port,?%2} emotional support, advanced stage of cancer,
poor patient-provider communication®'>>2¢ and poor finan-
cial support.'>?>2¢ In addition, the results were not consistent
on the effect of type of treatment on depression among breast
cancer patients. A study revealed that chemotherapy reduces
the risk of Depression?’ while others show that, depression
may not be affected by type of treatment like radiotherapy
and type of surgery. On the other hand, it has been reported
that chemotherapy increased the risk of depression.?®3¢

Even though there has been a systematic review and
meta-analysis that have been conducted on the global preva-
lence of depression among breast cancer patients,'* it did not
incorporate most of the studies that have been conducted in
SSA and did not incorporate studies published after 2019.
Besides, individual studies conducted in SSA revealed a high
degree of depression among breast cancer patients.!®2326-31
Hence, this systematic review and meta-analysis aimed to
identify the pooled prevalence of depression and associated
factors among breast cancer patients in SSA. Assessing the
pooled prevalence and associated factors would enable the
public health practitioners to develop effective intervention
and support strategies. Likewise, it will help policy makers
to understand the promotion, prevention, and treatment
mechanisms in this area and to understand the quality and
effectiveness of care and treatments introduced. More impor-
tantly, since SSA has unique socio-cultural nuances, health-
care systems and limited resources compared to other
regions, understanding the prevalence and associated factors
in these countries is vital for tailoring care and support pro-
grams appropriately.

social-sup-
10,23,24

Methods and analysis

Study protocol registration

The reports of this systematic review and meta-analysis have
been written based on the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020
checklist (see Supplemental File 1),°? and registered in
PROSPERO-International ~ Prospective ~ Register  of
Systematic Reviews and Meta-analysis (PRISMA) reporting
checklist under the reference number of CRD42023428910.

Information source, search strategy

An overarching systematic searching was cascade for all rel-
evant studies on online databases, mainly PubMed/
MEDLINE, Embase, Scopus, Google Scholar and Google.
Besides, a search of online university repositories (University
of Gondar and Addis Ababa University) and registries were
conducted. To retrieve additional articles, we have also
reviewed reference lists of already identified studies. The
search was performed from 10 to 15 June 2023 by all authors
and all articles which were published prior to the searching
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date were included. A search strategy was developed using a
combination of keywords based on medical subject heading
(MeSH) terms related to the outcome status ‘depression’,
the disease status ‘breast cancer’, and the list of countries in
SSA. During the literature search, the succeeding search
terms were used: prevalence OR proportion OR incidence
OR magnitude OR epidemiology AND depression*
OR ‘depressive symptom*’ OR ‘symptom, depressive*” OR
‘depression disorder*” AND ‘Breast cancer’ OR ‘Breast
carcinoma’ OR ‘breast tumor’ OR ‘mammary cancer’
OR ‘mammary adenocarcinoma’ AND Ethiopia OR
Angola OR Benin OR Botswana OR ‘Burkina Faso’
OR Burundi OR Cameroon OR ‘Central African Republic’
OR Chad OR Congo OR ‘Cote d’Ivoire’ OR Eritrea OR
Gabon OR Gambia OR Ghana OR Guinea OR ‘Guinea-
Bissau’ OR Kenya OR Lesotho OR Liberia OR Madagascar
OR Malawi OR Mali OR Mauritania OR Mauritius OR
Mozambique OR Namibia OR Niger OR Nigeria
OR Rwanda OR Senegal OR ‘Sierra Leone” OR Somalia OR
‘South Africa’ OR Tanzania OR Togo OR Uganda OR Zaire
OR Zambia OR Zimbabwe. (The full search strategy for all
data bases is available in the Supplement File 2).

Study selection and eligibility criteria

To easily declare the eligibility criteria, we have followed
COCOPOP (condition: Depression; Context: SSA; and pop-
ulation: breast cancer) for prevalence studies and PEO (pop-
ulation: Breast cancer; exposure: associated factors; and
outcome: Depression) questions. All authors participated in
the searching process in all databases and all articles
retrieved through search strategy were merged and exported
to Endnote version 8 and duplicates were removed. Titles
and abstracts were independently reviewed for inclusion in
full text assessment by three sets of review authors ((ZA,
HY, TB), (HY, EA, MY) and (YT, AM, HE). Furthermore,
two sets of reviewers (HE, AA) and (AE, FD) performed
extra screening on articles included in the full-text for final
inclusion. The disagreement between reviewers were han-
dled by discussion and a consensus was reached. The
PRISMA flow diagram showed reasons for exclusion of
reports in all stages.

Eligibility criteria

All observational studies, (cross-sectional, case-controls,
and cohort) both published and grey literatures, published
in English language and conducted in SSA reporting the
prevalence and/or associated factors of depression among
breast cancer patients, and at any time were included.
Moreover, letters to editor, review articles, commentaries,
interventional studies, qualitative studies, and, abstracts
presented in conference or seminar which did not present
sufficient data to calculate the outcome of interest were
excluded.

Quality assessment and critical appraisal

The qualities of the articles were assessed by using the
Joanna Briggs Institute (JBI) quality appraisal checklist
adapted for cross-sectional studies (Since all papers included
are cross-sectional).’® The tool consists of eight questions
related to the methodological quality in the design, measure-
ment eligibility and analysis. Two sets of reviewers (AE,
AM) and (EA, HY) independently determined the possibility
of bias in the design, conduct, and analysis of each article.
Any disagreement by the two sets of reviewers were resolved
by the third reviewer (FY), and a consensus was reached.
Thus, studies which scored 1-3 out of 8 were low quality
papers, 4—6 were medium, and 7-8 were high quality papers.
(See Supplemental File 3).

Data extraction

Two reviewers (AM, FD) independently extracted the
required information based on the prepared structured extrac-
tion checklist in Microsoft Excel. It included names of
author, year of publication, the target population, country,
study design, sample size, response rate, prevalence/propor-
tion, number of success and failure in exposed and unex-
posed groups, and COR with CI of associated factors.
Disagreement between the two reviews were solved by con-
sensus between the two.

Data synthesis and analysis

After extracting the data, it was imported to STATA V-17 for
analysis. Heterogeneity was assessed using 2 and Q statistics
test and the values of =0 is considered no heterogeneity,
P <25% is low heterogeneity, 26%-50% moderate heteroge-
neity, 51%—75% was considered substantial heterogeneity and
=75% was considered as high heterogeneity.** Random effect
meta-analysis was used for the presence of heterogeneity to
calculate pooled proportion of depression, odds ratio, and cor-
responding 95% confidence interval >>3® Wherever possible,
sub-group analysis was conducted based on the quality of the
study, type of study participants (based on the treatment), and
outcome measurement. To evaluate the influence of one paper
on overall proportion, we performed a leave one out sensitiv-
ity analysis. Publication bias was detected across studies
objectively through Eggers tests. Thus, trim and fill analysis
using fixed effect model restricted maximum likelihood
(REML) method was conducted. The effect of selected inde-
pendent variables was analysed using separate categories of
meta-analysis and the findings were presented using forest
plot and Odds Ratio (OR) with its 95% CI.

Result

A total of 1027 records were retrieved through online
databases and five were retrieved from registries. Of
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Figure |. Prisma flow diagram showing screening steps of articles.

these, 494 were duplicates and 533 were left for title/
abstract screening. Subsequently, 33 reports remained for
full text screening. Additionally, four reports were identi-
fied from citation searching, of which three were assessed
for eligibility. After reading the full text, eight articles
from database and one from citation searching were
included for the analysis. The PRISMA flow chart dia-
gram is presented in Figure 1.

Study characteristics

The characteristics of nine included studies in the meta-anal-
ysis with 2226 study participants were presented in Table 1.
Out of nine articles, three were conducted in Ethiopia?®23-26
and three from Ghana,'>!%2! two from Nigeria,>**! and one
from South Africa.>” All the articles have used cross-sec-
tional study design and the sample size ranged from 120—
428,'%20 with majority being 200-300 study participants.
Five of the articles!'>-1621:25:26 have used HADS tool for meas-
uring the outcome status and one of them?® used PHQ-9, and
the rest used MINI?**! and CESD.?’ Regarding the study
participants, two of them included only breast cancer patients
who were on chemotherapy,'®?! while others included all
types of breast cancer patients?®?»232637 and surgically
treated patients.!>3! Based on the JBI quality assessment
checklist, three studies had high quality and six had moder-
ate quality (See Supplemental File 3).

Prevalence of depression among breast cancer
patients in SSA

The overall prevalence of depression among breast cancer
patients with fixed effect model from nine studies showed a
significant heterogeneity across studies with 2 value of
98.8% and Q value of <0.0001 which is significant. As a
result, we used random effect model. Consequently, the
pooled prevalence of depression among breast cancer
patients in SSA was 45.6% (95% CI: 0.283-0.63) with sig-
nificant heterogeneity 7=98.9%, (Cochrane) Q< 0.0001
(See Figure 2).

Sub-group analysis

A significant heterogeneity has been detected across studies
in the sub-group analysis by type of study participants, type
of outcome measurement, and quality of study (each having
I value of 98.8% and p < 0.0001). The pooled prevalence of
depression was 40% (95% CI: 19%—61%) among high study
quality articles and 48% (95% CI: 22%-75%) among
medium quality articles (Figure 1 in Supplemental File 3).
Additionally, the pooled prevalence of depression among
breast cancer patients was higher 61% (95% CI: 15%—105%)
among breast cancer patients who were on chemotherapy
than surgically treated patients 41% (95% CI: 28%—55%)
(Figure 3). Lastly, the pooled prevalence of depression was
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Characteristics of included studies on depression among breast cancer patients in SSA.

Table I.

Level of
quality

Type of study participants

Prevalence  Study design

(%)

Developed
outcome

Age Outcome

Total population

analysed

Country

Publication

Author

measurement

(years)

year

High

All breast cancer patients

Cross-sectional

58.56

195
73

HADS

8+
27-83

333

Ethiopia

2022
2017

Belay et al.?

Moderate
High

All breast cancer patients

Cross-sectional

CESD 36.31

HADS

201

South Africa

Ghana

Kagee et al.’”

Moderate
Moderate
Moderate
High

Moderate

Surgical outpatient breast cancer patients
Surgical outpatient breast cancer patients

Breast cancer on chemotherapy

All breast cancer patients
All breast cancer patients
All breast cancer patients

Comparative cross-sectional

Cross-sectional
Cross-sectional
Cross-sectional
Cross sectional
Cross-sectional

37.30
0
72.52
38.75
25.0
46.87

76
27
16
0
107
135
101

HADS
MINI
MINI
HADS

05
00
222
29
288

428

Ghana
Nigeria
Nigeria
Ethiopia
Ethiopia
Ghana

2007
2020

2022
2011
2019
2019

Kugbey et al.?!
Lueboonthavatchai al.'s
Opadola et al.3!

PaPoola et al.?
Wondimagegnehu et al.2°
Dereje 2

Moderate

Breast cancer on chemotherapy

Cross-sectional

84.16

HADS

30-84

120

2017

Calys-Tago et al.'®

varied among the types of outcome measurement each study
had used. Consequently, the prevalence was higher among
those studies which used HADS as a measurement tool for
depression which was 47.1% (95% CI: 19.4-74.8) (Figure 2
in Supplemental File 3).

Sensitivity analysis and publication bias

Sensitivity analysis was conducted to check the source of
heterogeneity across studies. Consequently, there has not
been a single study effect. After deletion of one study, the
pooled prevalence of depression varied between 41%
(95% CI: 24%-56%) and 50% (95% CI: 35%—65%). (See
Figure 4). In addition, publication bias was assessed using
eggers test. The estimated bias coefficient was 22.9 (95%
CI: 2.42-43.41) with standard error of 8.67 and p < 0.0033,
which indicates the presence of publication bias. As a
result, we have done trim and fill analysis. However, there
was no study that was imputed, hence, the pooled preva-
lence of depression among breast cancer patients was
45.6% (95% CI: 30%—61%).

Factors associated with depression among breast
cancer patients in SSA

We have included eight studies and incorporated nine varia-
bles in this meta-analysis for determining the significant fac-
tors associated with depression among breast cancer patients.
The variables incorporated are educational status,?!:23-!
marital status,?!?32%3! social-support,?>2® employment sta-
tus, 20212331 stage of cancer,®?® financial support,!>23-26
patient-provider communication,?!?°2¢ patient—family rela-
tionship!>?>2¢ and comorbidity.??® From the incorporated
variables, only financial support becomes significantly
associated with depression with p value < 0.05 (AOR: 1.47;
95%CI: 1.02-2.13). Hence breast cancer patients who have
poor financial support were 1.47 times more at risk of devel-
oping depression than their counterparts (Table 2).

Discussion

Based on the present finding, the pooled prevalence of
depression in SSA was 45.6%. Sub-group analysis showed
that the pooled prevalence was varied across countries with
their income per capita. Hence, the pooled prevalence of
depression among breast cancer patients was higher among
patients who took chemotherapy. It is also varied based on
outcome measurement tools, in which, the prevalence was
higher among studies which used hospital anxiety and
depression scale (HADS) as a measurement tool. In addition,
though not statistically significant, there is also variation of
the prevalence among high quality articles.

The pooled prevalence of depression among breast cancer
patients was higher than a systematic review and meta-anal-
ysis of the global prevalence!4, which is 32.2%, and Iranian
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Effect %
author (year) (95% CI) Weight
Belay W. et al (2022) E - 0.59 (0.53, 0.64) 11.14
Kagee A. et al (2017) -, 0.37 (0.30, 0.43) 11.08
Kugbey N. et al (2022) —o-—i 0.37 (0.31, 0.44) 11.08
Lueboonthavatchai p. (2007) -> : 0.08 (0.06, 0.12) 1.22
Opadola O, et al (2020) E - 0.73 (0.67, 0.79) 11.12
Popoola A, et al (2011) —O-E— 0.40 (0.32, 0.49) 10.96
Wondimagegnehu A. et al (2019) - E 0.25(0.21, 0.29) 11.19
Dereje E. et al (2019) -:0- 0.47 (0.41, 0.53) 11.12
Calys Tago B. et al (2017) E - 0.84 (0.78, 0.91) 11.09
Overall, DL (I° = 98.9%, p = 0.000) <> 0.46 (0.28,0.63)  100.00

T T
-1 0 1

Figure 2. Pooled prevalence of depression among breast cancer patients in SSA.
Effect %
Study_participants and author (year) (95% CI) Weight

All

Belay W. et al (2022) E - 0.59 (0.53, 0.64) 11.14
Kagee A. et al (2017) +: 0.37 (0.30, 0.43) 11.08
Popoola A, et al (2011) — 0.40 (0.32, 0.49) 10.96
Wondimagegnehu A. et al (2019) E E 0.25 (0.21, 0.29) 11.19
Dereje E. et al (2019) - 0.47 (0.41, 0.53) 11.12
Subgroup, DL (I = 96.2%, p = 0.000) OI 0.41(0.28, 0.55) 55.49

1

|

Chemotherapy :
Kugbey N. et al (2022) - 0.37 (0.31, 0.44) 11.08
Calys Tago B. et al (2017) E - 0.84 (0.78, 0.91) 11.09
Subgroup, DL (I° = 99.0%, p = 0.000) —_— = 061(0.15,107) 2217

)

|

surgically treated X
Lueboonthavatchai p. (2007) L : 0.09 (0.08, 0.12) 11.22
Opadola O, et al (2020) E - 0.73 (0.67,0.79) 11.12
Subgroup, DL (I* = 99.7%, p = 0.000) -=:<> 0.41(-0.22,1.04) 2233

|

Heterogeneity between groups: p = 0.730 :
Overall, DL (I = 98.9%, p = 0.000) <> 0.46 (0.28,0.63)  100.00

| |
-1 0 1

Figure 3. Sub-group analysis of pooled prevalence of depression among breast cancer patients by type of study participants.



Mohammed et al.

Belay W. et al (2022) ||

Kagee A. et al (2017)

Kugbey N. et al (2022)

Lueboonthavatchai p. (2007)

Opadola O, et al (2020)

Popoola A, et al (2011)

ondimagegnehu A. et al (2019)

Dereje E. et al (2019)

Calys Tago B. et al (2017)

Meta-analysis estimates, given named study is omitted
| Lower CI Limit

OEstimate Upper CI Limit

Figure 4. Sensitivity analysis of prevalence of depression among breast cancer patients in SSA.

Table 2. Factors associated with depression among breast cancer patients in SSA.

Factors No. of studies Effect size 95% ClI Heterogeneity Chi-square */p-value
Educational status (formal education) 3 0.80 0.24-1.53 0.0%/0.512

Marital status (single) 4 I.10 0.75-1.61 0.0%/0.672

Social-support (poor) 2 0.89 0.50-1.58 0.0%/0.580

Employment status (unemployed) 4 0.73 0.48-1.10 0.0%/0.984

Stage of cancer (late) 2 1.40 0.66-2.96 0.01%/0.399

Financial support (poor) 3 1.47 [.02-2.13*% 0.01%/0.717

Patient—provider communication (poor) 3 1.23 0.59-2.57 70.1%/0.035

Patient—family communication 3 I.15 0.69—1.91 0.00%/0.749

Comorbidity 3 1.0l 0.59-1.75 0.00%/0.676

women%3°, which is 11% and 44%. It was also higher than
primary studies conducted in India,'® Malaysia,* Jordan,*!
and Syria.*? The discrepancy might mainly be due to the dif-
ference in the countries’ income level. The present review
was mainly on the SSA countries where there is low health-
care expenditure, poor health care infrastructure, high cost of
medication, transportation and accommodation. Hence, the
majority of patients have poor access to crucial resources,
which delays diagnosis, restricts treatment options, and pro-
vides insufficient psychosocial support.*=* Additionally,
compared to countries with higher incomes, there was a lack
of awareness and knowledge, which led to delayed symptom
recognition, denial, and a limited grasp of the significance of
psychological assistance. Besides, cultural and social sup-
port systems in developed countries often provide a coun-
seling service foundations and patient advocacy
organisations, which plays a vital role in addressing emo-
tional support.

Those breast cancer patients who had poor financial sup-
port were at 1.47 times more risk of developing depression
than their counterparts. This is in line with studies conducted
in India*® and Malaysia.*° Due to the high expense of follow-
up care and inadequate financial support, patients with breast
cancer frequently face significant financial strain. Feelings
of powerlessness and melancholy are brought on by the ina-
bility to pay for these expenses. Likewise, poor financial
support results in social isolation and strain social relation-
ships and connections, exacerbating the patient’s sense of
isolation and despair. Patients who do not receive financial
support could not have access to social support groups which
results in poor coping mechanisms with the disease and ina-
bility to navigate the emotional challenges of the disease
effectively. The development of financial assistance pro-
grammes through partnership with medical experts, govern-
mental and non-governmental organisations meant to cover
the expenses of medical care and improving patient
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outcomes and improving healthcare infrastructures should
receive more attention from organisations working on breast
cancer prevention and control. Our finding strongly supports
the role of financial restraint on the high prevalence of
depression among breast cancer patients. Therefore, it has
great public health implication that attention should be given
to expanding financial assistance programmes for breast
cancer patients.

Even though it is the first study conducted in SSA report-
ing the prevalence of depression and associated factors
among breast cancer patients using comprehensive searching
methods, this review has its own limitations and should be
evaluated cautiously. First, due to a small number of studies
in SSA, all countries could not be included in the review.
And we recommend for researchers in SSA to conduct pri-
mary research showing the burden of the disease and its pre-
dictors on the depression level. Second, due to limited
number of studies, low number of study participants, and
cross-sectional in nature, measuring the prevalence of
depression among breast cancer patients should be inter-
preted with caution. Third, the study may have missed eligi-
ble studies, since we did not include qualitative studies and
studies published other than the English language. Another
important limitation was the high level of heterogenecity
among the studies.

Conclusion

The pooled prevalence of depression among breast cancer
patients in SSA were higher than other regions. Besides,
those patients who had poor financial support were more
likely to develop depression than their counterparts. We rec-
ommend policy makers in SSA to promote and expand early
screening programs for depression in collaboration with
public media for creating awareness about the disease and its
consequences.
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